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They don’t stay on the shelf Mr. Dealer —they sell 


The 3) Heating Device 


once introduced into a home is the forerunner 
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Electric Toaster 


of repeat orders for other 


G-E Electric Household Appliances 


The satisfaction, reliability, ease of operation and low current consumption 

that is experienced with its use, immediately produce a permanent happy 
customer and a demand for additional electrical appliances— 
additional nice profits for you, Mr. Dealer. 


You see the opportunity; then write us at once to put 
you in line to make the most of it. 





Electric Percolator Electric Iron 


PACIFIC STATES ELECTRIC CO. 


The Modern Electrical Supply House 
Distributors for the Pacific Coast 
LOS ANGELES OAKLAND PORTLAND SAN, FRANCISCO SEATTLE 







SECTIONALIZES THE LINE 


and requires no extra 
insulators. The 


K-P-F 


SWITCH 


is mounted on standard crossarm and has other advantages. 
Bulletin 102 


K-P-F ELECTRIC CO. 


37 STEVENSON ST. SAN FRANCISCO, CAL. 


Use The Original 


Specify and insist upon 
Sprague BX Cable 
which insures 


Quality 


It is used by the leading ar- 
chitects and contractors 
throughout the country. 


White for Conduit Catalogue No. 43954 


iS; SPRAGUE ELECTRIC WORKS 
a ly OF GENERAL ELECTRIC COMPANY 
<i’ Main Offices: 527-531 West 34th Street, New York, N. Y. 


< 
San Francisco. Rialto Bldg.: Seattle. Colman Bldg.; Los Angeles, 
124 West 4th St.: Portland, Electric Bldg.: Spokane, Paulsen Bldg. 


Te DIESEL ENGINE @) 


rescued this plant from the receivers. 


At a cost of $246.00 per month it does the same 
amount of work it cost $785.00 to do with steam. 


The DIESEL power house was built of bricks from 
the stack of the abandoned steam plant. 


This DIESEL installation was operated 21/2 years by 
a single unit on 24-hour schedule with a 5-hour stop 
on Sundays—We issue a bulletin on this plant; send for it. 


BUSCH-SULZER BROS.-DIESEL ENGINE CO. 


ST. LOUIS UJ. S.:A: 


San Francisco, 423 Rialto Bldg. Los Angeles, 600 SanFernando Bldg. Houston, Tex., 703 Carter Bldg. Minneapolis, 754 Plymouth Bldg. 
See our exhibit in the center of the Palace of Machinery, Panama-Pacific International Exposition. 











i 

S 
a 
a 
ret % 





Se 
ss 





Ry 

Rn 

Hee 
Ha 
i 


.) 
ry 
U 

i) 




















AR 16 .J 


15 
- ©cips30844 





VOLUME XXXIV 


JOURNAL OF ELECTRICITY 


POWER AND GAS 


Devoted to the Conversion, Transmission and Distribution of Energy 


SAN FRANCISCO, MARCH 13,: 1915 





NuMBER I1 





{[CopyricuTt 1915 By TECHNICAL PUBLISHING CoMPANY] 





Manufacturers’ 


ELECTRICAL EXHIBIT IN MANUFACTURERS’ 


At first thought the visitor to the Panama- 
Pacific International Exposition at San Francisco is 
impressed with the fact that there is no Electrical 
Palace. But upon investigation he finds that the en- 
tire exposition is electrical, from the illumination of 
the exterior to the motor-driven appliance or lighting 
of almost every interior exhibit. The application of 
electricity is so wide-spread and diversified that no 
one building could house its manifold uses. 

The Manufacturers’ Palace is no exception to the 
general rule. Everywhere throughout this great build- 
ing the utility of electricity is in evidence except in 
the single case of the great collective gas exhibit 
which has been brought together under the auspices 
of the American Gas Institute. Electric broom making, 
electrically operated laundry machinery and electrically 
actuated displays of manufacturing processes and 
products are seen on every hand. 


Palace at Panama-Pacific 


International Exposition. 


PALACE 


Particular interest attaches however, to the spe- 
cific electrical exhibits of two great electrical manu- 
facturing and ‘distributing companies, the General 
Electric Company and the Western Electric Company. 
The one has concentrated its effort in this building 
on a perfectly appointed California home, equipped 
with every electrical device that the ingenuity of man 
has been able to suggest for comfort and convenience. 
The other has laid emphasis upon the marvellous de- 
vélopment of the telephone, with minor stress on the 
gteat variety of electrical apparatus it distributes. 

The Home Electrical. 

A completely equipped electrical home, that dream 
of many a year, is now an actual reality. Although the 
General Electric Company has other extensive exhibits 
in the Manufacturers’ Palace and in the Transporta- 
tion Palace, this comprises its chief contribution to the 
educational idea which makes the Panama-Pacific In- 
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ternational Exposition unique in expostion annals. In 
it is shown how each duty and pleasure of home life 
may better be encompassed by some form of electric 
energy, generally with no other labor than that of 
pressing a button. 

The home is a Mission style California bunga- 
low, furnished in perfect taste, no detail of appoint- 
ment having been overlooked. The veranda is gen- 
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Adjoining the living-room is the dining room, 
similarly lighted, heated with a portable luminous ra- 
diator and refreshed with a small electric fan. On the 
dining table is a complete set of appliances for a quick, 
light meal, connected to a four-gang receptacle, so 
that all may be used at one time. There is the radiant 
toaster, and coffee percolator, tea samovar, and disc 
stove for chocolate, the uni-set chafing dish for warm- 








The Home Electrical 


erously lighted with Mazda lamps in suitable fixtures 
and an electric bell button is seen at each door. 

In the living room, instead of the old-fashioned 
wood fire place with its accompaniment of dirt and 
labor, is an electric mantle-type luminous radiator, 
giving warmth and cheer. Here also, the unused piano 





The Living Room. 
is transformed into an instrument of pleasure through 
the medium of the Electrelle, the latest development 
in electric player attachment. Mazda lamps, in semi- 
indirect ceiling fixtures and wall brackets, furnish a 
soft pleasing illumination. 


ing soups and broths or preparing a warm desert, and 
the radiant grill for broiling chops, toasting bread or 
preparing eggs. At one side of the dining room is the 
“breakfast nook,” cosily arranged and equipped with 
“at-the-table” appliances. This feature is both pleas- 
ing and unique, as it makes the breakfast room not 
only a part of the dining room, but also one side of 
a small vine-covered open-air patio, filled with ferns 
and flowers, and a trickling spring. One other unique 
feature of the dining room is the warming closet at the 
entrance to the butler’s pantry, where food is kept 
warm for the next courses. This is heated by elec- 
trical units. 


Between the dining room and the kitchen is the 
butler’s pass pantry. In it is installed a combination 
butler’s sink and dishwasher for cleaning the light and 
valued wares. Ona shelf there is a disc stove for mak- 
ing dressing and sauces, and a small electrically driven 
buffer for polishing nickel and silver pieces. On the 
wall is the annunciator of the door bell system sig- 
naling for the quick information of the maid or butler. 
Mazda lamps give a strong but comfortable light. 


The housewife’s workshop, the kitchen, bristles 
with labor and time-saving appliances. Chief of them 


are the large dish-washer and portable vacuum clean- 
er, to take away the bugaboo of “my own work.” 
Then there is the R-3 type of domestic range, with its 
many variations of cooking heats, large cooking ca- 
pacity, raised oven, and auxiliary broiling grill. In 
place of the old-time water back in the range a cir- 
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culation water heater connected to the usual water 
tank insures an immediate and constant supply of hot 
water. A rib-slice or multiple toaster and large coffee- 
percolator make a second convenient addition to the 
kitchen equipment, as they can be easily watched 
while the cooking is being done. On the table also is 
a utility grill which so often fills in between the broiler 
and oven for quick grilling. 





The Electrical Kitchen. 


The unpleasant odors of cooking are no longer 
noticed as a household ozonator and exhaust fan com- 
bine to quickly remove them and keep the air in the 
kitchen pure and fresh. Should the day be chilly, a 
serviceable air heater can be put into service by in- 
serting a small wall plug. A new device to quiet 
worry and complaint about the late arrival of the ice- 
man is the electrically lighted and cooled refrigerator, 
on the side wall, operating in combination with the re- 
frigerating apparatus located in a small closet. There 
is also an electrically driven ice cream freezer in the 
kitchen, if homemade ices and creams are preferred. 
A connection with the inter-house phone for saving 
steps is the final convenience. 

In the bedroom, milady finds a vibrator for mas- 
saging, curling iron, hair dryer, boudoir lamp and 
mirrolite as the necessary conveniences of her toilette. 
A warming pad and small water heater, together with 
a luminous radiator are especially appealing on co!d 
nights, although a fan is ready should the weather 
change. A sweeper type vacuum cleaner and inter- 
house and main line phone connections do their share 
to cut down the tiring duties and steps. But the mas- 
ter stroke in the bedroom is the burglar switch, which, 
when pressed, lights every lamp in the house. The 
intruder can have no dark place in which to hide, as 
the master switch makes it impossible to turn the 
lights off. 

The children have been provided for in the nur- 
sery with electric toys, crib and constantly fresh air 
from a Sirrocco window set. This window set is in- 
stalled in the window opening, outside of the house, 
to exhaust the used air and draw in fresh without 
creating a draft. An all night light, using very little 
current, gives sufficient yet subdued illumination. A 
hot water heater, twin-glower radiator, and uni-set 
nursery outfit take care of the little aches and pains, 
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and a heating pad warms up cold hands and toes. A 
light, portable vacuum cleaner teaches them an early 
lesson in cleanliness and housekeeping. 

The bathroom is finished in white tile and porce- 
lain. In addition to a complete set of bathroom fit- 
tings in porcelain, a hot water cup, twin-glower radi- 
ator, electric vibrator and hair dryer, and mirrolite add 
their comfort. An exhaust fan and household ozonator 





The Electrical Bedroom. 


prevent impure or vitiated air, and draw the steam 
from the hot water out of the room immediately, with 
the aid of a small oscillating wall fan. The hot water 
for the shower bath is drawn from the hot water tank 
in the kitchen, as well as that for the tub and wash- 
stand. 

One pleasing and restful note throughout the en- 
tire house is that the electrical equipment of each 
room, though very complete, is, like the other fur- 
nishings, particularly suited to that one room. One 
does not wade through a maze of miscellaneous de- 
vices, but in passing through each room finds every- 





The Electrical Laundry. 


thing essential and in perfect taste. The home as it is, 
is just as any home would be if equipped throughout 
with usable electrical devices and appliances. 

The sewing room is the envy and delight of all 
housewives, with its appliances for easy mending, re- 
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pairing or clothes making. The sewing machine is 
operated by an electric motor controlled by the foot 
treadle. The control of this motor is so fine that the 
machine may be stopped half way through a stitch, 
though the machine can be used for sewing quarter- 
inch leather. The motor is concealed under the ma- 
chine board so that none of the valuable surface space 
is wasted. A three and a six pound electric iron are 
located on a convenient board, and a small portable 
vacuum cleaner is used to pick up threads and scraps 
of cloth without effort. A connection to the inter- 
house phone saves many steps in tending to various 
household duties, and a small air heater and fan stand 
ready for their special work. 

The laundry contains every appliance electrically 
operated, which is necessary for home laundering. 
There is a quiet running washing machine, and an 
electric mangle, which may be entrusted with deli- 
cate pieces; three, six, eight and twelve pound irons 
for any ironing which may need to be done; and a dou- 
ble 8 in. hot plate for heating water for the machitie. 
A collapsible ironing board folds into a shallow closet 
and the flat iron switch is equipped with a pilot light 
to indicate whether the current has been turned off. 
An air heater and exhaust fan provide comfortable 
working temperatures under all weather conditions. 

Provision has been made, in the shed, for constant 
water pressure all over the house, when the water 
supply is the well. Here is installed an automatic 
air pressure system connected to the water supply, 
keeping the pressure constant at any desired point. 

The man of the house has his inning in the work- 
shop and garage. The shop is equipped for any repair 
or building work, with a work bench, bench type drill 
press, chipping hammer, electric riveter and grind- 
stone. Then there is a buffing outfit, saw table, bench 
type lathe, and metal melting pot, all electrically op- 
erated. Handy little electric soldering irons and an 
electric glue-pot aid in the repair of leaky utensils, 
or broken woodwork. An air heater of sturdy build 
and generous capacity i3 ready at all times to insure 
comfort in the shop. 

“We take care of our own car now since the de- 
pendable electric appliances came out,” is the slogan 
of the garage. An electric coupe in the garage is 
charged from a mercury arc rectifier, or a mechanical 
réctifier (motor-generator set) according to the likes 
of the car owner, and the lighting batteries are charged 
by a small vibrating rectifier installed on a convenient 
shelf. A small portable search lamp, which can be 
operated on any electrically lighted car, is used for 
close examination of any part of the car; and a port- 
able electric tire pump completes the car equipment. 
Connections are made to the inter-house ‘phone in both 
garage and workshop and save many trips and much 
time. An air heater is also installed in the garage. 

One auxiliary room of particular interest to those of 
rural communities or of large places, is the dairy. Here 
there is an electrically driven cream separator, bottle 
washer and churn to reduce manual labor to an absolute 
minimum. In conjunction with these appliances is an 
automatic refrigerator and milk cooler, operating to 
keep the temperature of the cooling chamber at the 
proper point. At any time that the temperature va- 
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ries from the desired point, the thermostat control 
operates the motor switch and starts the flow of cool- 
ing solution through the pipes. When the temperature 
has dropped to the proper point, the thermostat con- 
trol again operates to stop the motor. 

Every device or appliance mentioned as being in 
the Home Electrical is electrically operated, and when- 
ever practical, is arranged for automatic control. Typ- 
ical and up-to-date methods of wiring are illustrated 
in the home, and auxiliary outlets on walls and base- 
boards are installed to show the great flexibility of 
electricity for household use. So easily does elec- 
tricity adapt itself to such use that the complete array 
of appliances, lighting fixtures and labor-saving de- 
vices, simply add to the wonderfully pleasing air of the 
Home and combine to create the desire to stay there 
indefinitely. 


Western Electric Exhibit. 


Grouped around a gigantic reproduction of the 
well known and frequently used desk telephone in 
daily use throughout the country, are placed the va- 
rious exhibits of the Western Electric Company, whose 
booth covers a floor area of 3000 square feet. On ex- 
hibit in this booth are vacuum cleaners ranging from 
a small cleaner, designed for use in an apartment or 
small house and which the housewife can hang away 
in the closet when she has finished the morning clean- 
ing, to the large stationary type which is designed for 
use in hotels, office buildings, large residences, etc. ; 
electric ranges in and on which the baking, boiling, 
frying, etc., of the small or large family can be easily, 
quickly and economically done, without smoke or 
flame; electric irons, toasters, cooking utensils, etc. ; 
Mazda incandescent lamps in all conceivable shapes 
and candle powers; electric motors for all classes of 
power from one sufficiently large to operate a sewing 
machine to motors for the operation of all sorts of 
heavy machines; electric lighting plants all completely 
contained on one base and intended for the farm or 
residence out of reach of the city or town’s electric 
system circuits. 

In addition to these specialties, and many more 
exhibits such as electric fans, electric dishwashing 
machines, bells annunciators, electric pole line ma- 
terial, etc., the company has a comprehensive working 
exhibit of its telephone equipment, including tele- 
phones for dispatching railway trains, for use in mines, 
in regular exchange service and also for intercommun- 
icating or private telephone system. 

Telephone switchboards are shown and one of the 
special features is a practical demonstration of the 
company’s recently perfected loud speaking telephone 
which is adapted to announcing in railway. stations, 
paging in hotels, etc. Eight of these telephones are 
installed and in addition to practical demonstrations 
of announcing, are connected to a phonograph and 
made to fill that portion of the building with grand 
opera by the best artists. 

The architecture of the booth is novel and strik- 
ing. The central section is entirely open overhead 
and on the back facade are large reproductions of the 
eastern and western hemispheres on which the princi- 
pal cities in which the company maintains offices are 
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Western Electric Telephone Exhibit. 


marked with miniature electric lamps which flash 
every twelve seconds, which is the present rate af 
which a telephone is turned out the 
located at Chicago. 

The large desk telephone, mentioned previously, 
is in the center of the booth and around the base is 
built a comfortable and luxuriously upholstered seat 
or lounge, for the convenience of the footweary guests. 
At each end of the booth are built pergolas in which 
demonstrations of the various articles on exhibit will 
be going ori continuously. 


from factory 


CeO 


serrate 
~~ — 


Mbidiiiii 


Western Electric General Exhibit. 


The color scheme is cream outlined with green lat- 
tice work. The furniture and various display fixtures 
are finished in cream and mahogany. A. G. Kingman, 
of the company’s advertising department at New York, 
has been in San Francisco for several weeks super- 
the the booth and _installa- 
tion of exhibits. The maintenance of the exhibit is 
handled by representatives from the company’s San 
Francisco office under the supervision of F. H. Leg- 
gett, Pacific Coast manager, M. S. Orrick being. in 
direct charge. 


vising erection of 
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Western Electric Household Exhibit, 
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SECURING RELIABLE INSULATORS. 
BY J, P. JOLLYMAN. 

(This paper is one of several presented at a sym- 

posium on the subject of Sporadic Insulator Trou- 

bles before the November meeting of the San Fran- 

cisco Section of the American Institute of Electrical 

Engineers. The author is engineer of electrical con- 

struction with the Pacific Gas & Electric Company.— 

The Editor.) 

It is the purpose of this paper to point out some 
of the things which should be done to secure insu- 
lators which will give reliable service. 

The design of the insulator should be such that 
four conditions will be met: 

First: The insulator must not flashover at any 
operating voltage even when covered with dirt and 
wet with fog, or a heavy rain. 

Second: The insulator should have a good factor 
of safety against puncture. In other words, under 
abnormal conditions resulting in a large increase of 
voltage or frequency, or both, the insulator should 
flashover and not puncture. 

Third: The insulator should have sufficient re- 
sistance to surface leakage under all conditions of the 
surface to avoid the burning of wooden supporting 
structures. 

Fourth: The insulator should have sufficient 
mechanical strength. 

The first condition of design, that the insulator 
withstand the operating voltage under unfavorable 
surface and weather conditions, can be met with pin 
type insulators up to 75,000 volts and with suspension 
insulators for voltages above 75,000. 

The suspension insulator can undoubtedly be de- 
signed to give a higher factor of safety than the pin 
insulator for voltages up to 75,000. However, with the 
pole structures now in use on the majority of 60,000 
volt lines, pin insulators must still be used for re- 
placements, if not for extensions. 

Whether suspension insulators will be suitable 
for lines of over 150,000 volts or not has not yet 
been proven by experience, since the highest voltage 
in commercial use for the transmission of a large 
amount of power is 150,000. The suspension insu- 
lators on this line have been giving good satisfac- 
tion. 

The second condition of design requires a good 
factor of safety against puncture. If conditions on 
a system become abnormal resulting in higher volt- 
ages than can be withstood by the insulators it is 
very important that the insulators flashover rather 
than puncture. A punctured insulator means a shut 
down for a considerable length of time whereas a 
flash over need not cause more than a momentary 
shut down. 

Since the manufacturers of insulators have not yet 
been able to make sound porcelain much over 3% in. 
thick, the puncture strength of a single thickness of 
porcelain will not be much over 125,000 volts. There 
is no great difficulty in making discs or cones of such 
diameter that nearly 125,000 volts will be required 
for flashover at 60 cycles. Pin type insulators with 
tops as large as 18 in. or with shells as long as 17 
in. have been made but it has been found that these 
insulators do not have a sufficient factor of safety 
against puncture and they are being superseded with 
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insulators having 13 in. to 14 in. tops with 10 in. to 
11 in. shells, or with suspension insulators where con- 
ditions permit. 

Experience with suspension insulators shows that 
single piece units with flat or petticoated discs not 
over 10 in. diameter give the best service. These units 
have some margin of safety against puncture since 
they flashover at 75,000 to 85,000 volts at 60 cycles 
but requires about 125,000 volts to puncture. 

When assembled in strings they should be spaced 
close enough together to reduce the flashover volt- 
age for the string to a value considerably less than the 
sum of the flashover voltages of the several units. This 
increases the factor of safety against puncture and 
compensates, to a certain extent, for the non-uniform 
distribution of potential across the units composing 
the string which is of particular importance under 
those abnormal conditions such as lightning or arc- 
ing grounds which cause excessive voltage across the 
string. 

In the multipart pin insulators the problem of 
securing a good factor of safety against puncture is 
complicated by the difficulty of securing a uniform 
distribution of stress between the several shells. The 
distribution of stress is affected both by electrostatic 
capacity and by surface leakage. The difficulties of 
meeting all the conditions with a four-part insulator 
are so great that the manufacturers are now endeavor- 
ing to perfect the three-part insulator. 

As compared with the four-part pin insulator the 
three-part insulator has these advantages: It is easier 
to distribute the electrostatic capacity. It is easier 
to proportion the parts so that the surface resistance 
of each part will be more nearly uniform. It is easier 
to keep the parts sufficiently separated to permit easy 
cleaning. There are less parts to make and test. 

The disadvantages of the three-part insulator as 
compared with the four-part lies in the necessity of 
making the parts thicker to obtain the same total 
puncture strength. Much can be done to protect the 
insulator from puncture by properly shaping the me- 
tallic parts in contact with the porcelain. Pins hav- 
ing sharp projections toward the porcelain and pos- 
sibly tire wires of small diameter tend to concentrate 
the electrostatic field and tend to cause puncture at 
lower voltages or frequencies than would otherwise 
be the case. 

The third requirement is that the insulator should 
have sufficient resistance to surface leakage under 
all conditions of surface and weather. The surface 
resistance of each elementary annular portion of the 
surface of the insulator is proportioned to the differ- 
ence between the inner and outer circumference di- 
vided by the average circumference, hence enlarging 
the diameter of a disc does not increase the surface 
resistance in the same ratio as the diameter increases. 
Assume a plain 10 in. disc with a 4 in. cap. An in- 
crease to 14 in. diameter increases the surface resist- 
ance by 39 per cent, while another increase of 4 in. 
diameter to 18 in. only increases the surface resistance 
by 20 per cent. This consideration has led to the 
petticoated disc and in pin insulators to the use of 
deep conical shells. Another consideration is that 


the surfaces must not be so close together that the 
drops along the surfaces will exceed the sparking dis- 
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tance from surface to surface. This condition was not 
met in many of the older four-part pin insulator de- 
signs, where the surfaces of the shells were often very 
close together. This arrangement also prevented the 
proper cleaning of the surfaces either by the rains or 
by hand. 

The fourth requirement of design that the insulator 
should have sufficient mechanical strength applies par- 
ticularly to suspension insulators. In properly designed 
suspension insulators the porcelain will crack and the 
insulator fail electrically at a considerably lower me- 
chanical tension than that which will cause it to fail 
mechanically. In addition to the mechanical stresses 
due to loading there are certain stresses set up by the 
unequal expansion of iron and porcelain with increas- 
ing temperatures. There is no doubt that reliable 
service will be promoted by keeping the mechanical 
load well below the ultimate strength of the insulator. 

Inasmuch as the stresses set up by increase of 
temperature may reach a considerable part of the ulti- 
mate strength of the porcelain, this problem is a seri- 
ous one. No entirely satisfactory solution has yet 
been offered. It has been suggested that the pin be 
given a coat of some substance, such as shellac, to 
serve as a cushion to prevent the expansion of the 
pin from affecting the porcelain. Sanding the sur- 
faces to be cemented, in place of scoring, permits 
making the porcelain of more uniform thickness and 
thus the mechanical and electrical strength can be in- 
creased. 

Having selected a design, the next problem is to 
secure a quality of porcelain which will have a high 
resistance to puncture and whose insulating qualities 
will not deteriorate. Porcelain that has been fired at 
a proper temperature for a sufficient length of time 
will be homogeneous and impervious to moisture. If 
the ware in underfired the porcelain will be slightly 
porous, moisture will finally enter, and the dielectric 
strength will decrease to such an extent that puncture 
may take place at a very low voltage. On the other 
hand, if the ware is overfired the homogenity will be 
destroyed by the burning out of some of the constitu- 
ents of the porcelain and voids will be created in the 
porcelain body which will decrease the puncture 
strength, but not necessarily render the porcelain suf- 
ficiently porous to absorb moisture. 

In general the underfired ware is more difficult 
to detect, since when it is first removed from the 
kilns it is absolutely dry and will often withstand 
flashover, for the usual period of test. 

Parts designed to have a high factor of safety 
against puncture will frequently have sufficient dielec- 
tric strength to develop flashover even though the 
body is defective. The higher the factor of safety 
against puncture, the more difficult it will be to detect 
poor porcelain by flashover tests. It is therefore es- 
sential that every precaution be taken when testing 
the porcelain, to use such methods as will insure the 
determination of the real quality of the porcelain. 

The present practice is to give the unassembled 
units, in groups of about 100, a test for puncture at 
a voltage just below flashover. The units in the group 
that fail are removed, the test voltage reapplied and 
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the process continued until all the group have stood for 
at least two minutes after the last failure. During 
this test a small horizontal spark gap should be placed 
in series with each unit so that any units can be de- 
tected which draw power current due to poor porce- 
lain, but which may not be poor enough to puncture. 
Good porcelain will draw a charging current which 
gives a blue, snappy arc, whereas poor porcelain gives 
a slightly reddish arc. 

The units are then assembled. The multi-part 
pin insulators are cemented together and the hard- 
ware is cemented on the suspension type insulators. 
The assembled insulators should then be given an 
individual test for puncture. The voltage should be 
held at flashover for two or three seconds. This in- 
sures that the assembled insulator will actually with- 
stand flashover without puncturing. In this test it is 
especially important that a series gap be used, as the 
arc will show excessive current if the porcelain is 
poor in the single part type. 

Recent experience has shown that porcelain with 
widely varying insulation resistance will pass the 
above tests and that further tests are necessary. The 
“megger” has proven to be of great value in determin- 
ing the quality of the porcelain in the single part sus- 
pension insulators. The insulation resistance of the 
porcelain between the cap and the pin can thus be de- 
termined. In the case of multi-part insulators the 
insulation resistance between the cemented areas can 
be determined, although it is not certain that this can 
be done in all cases without wetting the cement. We 
have found the “megger” to be very reliable. When 
proper precautions are taken to avoid surface leakage, 
an insulator which shows low meghoms, anything 
materially less than 2000 megohms, invariably fails 
when given a test at flashover in less time than that 
required to puncture an insulator having a high meg- 
ohm resistance. 

Insulators should be given a megger test at the 
factory, as there is no question that a certain percent- 
age of the insulators which pass the flashover test 
will be shown to be deficient by subsequent megger 
tests. Finally, the insulators should be given a meg- 
ger test just before installation. In fact, the final 
acceptance of the insulators should be made depend- 
ent on the results of the final megger test. 

The megger has not been in use long enough to 
enable us to state from experience that insulators of 
proper design and high insulation resistance will not 
deteriorate in service and eventually give trouble, but we 
do know that such insulators will give very much better 
service than insulators of poor design and poor por- 
celain. The shortcoming of the megger test lies in 
the fact that it tells nothing of the quality of the por- 
celain which does not lie between the cemented sur- 
faces. It seems possible that a test which would show 
the power loss in the insulator when under an alter- 
nating voltage fairly well up toward flashover would 
give a better indication of the quality of the whole 
insulator than can be obtained from any megger test. 
In closing, I wish to express my thanks to Mr. Joseph 
Mini, who has furnished much of the information con- 
tained in this paper. 
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THE DIESEL ENGINE. 
BY CHAS. H. McGWIRE. 


(In addition to detailed information regarding the 
capacities and economies of the Diesel engine an ex- 
cellent account of the fuel adapted for Diesel use 
are given in this paper, which was presented at a 
meeting of the Architects’ and Engineers’ Association 
of Los Angeles on February 11. The author is Los 
Angeles representative of the Busch-Sulzer’ Bros. 
Diesel Engine Co—The Editor.) 

The Diesel engine materially increases the re- 
sources of mankind as to power, using products which 
heretofore were not used, and producing power there- 
by. It is beyond question that the effect of the Diesel 
engine upon the fuel industry, both liquid and solid, 
has a wide influence, and while apparently robbing 
coal of its proper place, it conserves the coal for 
better use, as the tar products and creosote oils instead 


of being burned inefficiently, are now available for. 


use in Diesel engines, with the same high economy 
as the natural oils. 

While the petroleum, asphalt and paraffine base 
oils are all suitable for Diesel engines, in addition to 
these, fish oils, vegetable oils, by-products of coal 
distillation and coke plants, such as creosote oils, and 
tar oils, are also suitable. A great deal has been said 
by the opponents of Diesel engines concerning the 
unsuitableness of California asphaltum base oils, 
which is unfounded. 

There are several prerequisites to a suitable com- 
mercial Diesel engine oil: 

(1) A guaranteed supply. 

(2) The oil should be sufficiently fluid to permit 
of its being handled by the fuel pump and sprayed 
into the cylinder. 

(3) The oil should be free from sand and non- 
combustible matter, which permeates in greater or 
less quantities all of the oils produced from the earth. 

As California is the center of a rich oil district, 
the supply of cheap Diesel engine oil is assured for 
many years to come. In regard to fluidity of Cali- 
fornia oils, almost any viscosity of oil can be had as 
desired by mixture of lighter oils, or by partial re- 
finement of them. The last requirement, that of 
clean oil, seems to be a stumbling block for many. 
It appears to be an inherent trait of the oil purchaser 
to secure as cheap an oil as will do the work, and as 
the Diesel engine will burn a dirty oil, and as the 
effects of wear due to sand will not be apparent for 
many months of operation, oils which are far from 
clean are used, and the purchaser may continue to 
use such an oil for many months, congratulating him- 
self upon his economy; but his mistake is sure to be 
realized eventually by excessive engine wear, heavy 
upkeep costs, and delays for repairs. There is no valid 
reason for using an oil which has not been properly 
cleaned; as an oil suitable for Diesel engine use can 
be had at a very slight advance in price over that 
paid for absolutely crude oil. The solid asphalt con- 
tent of California oils makes them somewhat more 
difficult to clean than paraffine base oils, as the solid 
contents must be changed by heat to a state that will 
readily permit it being freed from non-combustibles, 

At this time, the question of the world’s available 
oil supply for the Diesel is worth noting. Geologists 
have proven that the available supply of oil on the 
earth is as much and more, than coal, and that the 
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oil is more conveniently located geographically than 
the available coal supply, there being only about 
1/500 part of the available oil supply at present util- 
ized in Diesel engines and new developments in oil 
supply are constantly being made. So that the fear 
of some people that the development of the Diesel 
engine beyond a certain stage would increase the cost 
of oil or deplete the supply is unfounded. 

On the other hand the high economy of the Diesel 
engine acts as a stimulus to the development of new oil 
fields, where the price of coal is high, whereas with 
the best of coal for steam generation, its compara- 
tive economy is very low. At this particular time 
when the greater part of Europe is pitted against 
Germany, it is interesting to note that the tar pro- 
ducts of Germany, which are available for Diesel 
engine use, will produce more than five billions of 
horsepower hours every year, or 1,750,000 h.p. in each 
of 300 days of ten hours throughout the year. This 
fuel alone is sufficient to operate the entire German 
fleet, both war vessels, and vessels of commerce, in- 
cluding also the necessary industries of manufacture 
in Germany. Latest statistics give the annual oil 
supply of the globe at present as 40 million tons. As- 
suming this oil to have an average gravity of 20 de- 
grees Baume it is equal very closely to one million 
car loads of 12,000 gallons per car. 

In Europe, where the conditions are not as at- 
tractive for Diesel engine operation as in America, 
over 500,000 brake horsepower in Diesel engines have 
been installed in the past 6 years, while here in Amer- 
ica where conditions and competition are not so keen, 
and due to which fact we are prone to lightly sac- 
rifice economy to first cost conditions, less than 100,- 
000 brake horsepower have been installed in 15 
years. It is probably due to the existing condition 
in Europe and the demand for the highest economy 
in power production, that the world owes its gratitude 
to Dr. Rudolph Diesel, for the discovery and devel- 
opment of the Diesel engine, under most discouraging 
conditions, and numerous failures. 

The entire engineering world had frowned upon 
Dr. Diesel’s theory before it had been thoroughly 
proven. The first Diesel engine was built in Municn 
in 1893, being a single cylinder vertical, 4 cycle engine 
with piston rod and cross head, and without a water 
jacket. This first engine never would run. At the 
first turn of the crank a terrific explosion nearly killed 
the inventor and destroyed the engine. The second 
engine built was constructed similar to the first en- 
gine and with a water jacket, and like the first it 
never would run. It, however, was operated a suffi- 
cient number of revolutions to give a full indicator 
card, which proved beyond a doubt the correctness 
of Dr. Diesel’s calculations, completed years previous- 
ly and in opposition to the universal belief of the 
engineering world. 

At present in Europe the following are a few of 
the manufacturers of Diesel engines: Sulzer Broth- 
ers, Switzerland; Nuremburg, Germany; Williams & 
Robinson, England; Tosi, Italy; Krupp, Germany; 
Burmeister & Wayne, Denmark; Diesel Motorer, 
Sweden. 

The first engines, as stated, were single cylinder, 
a two cylinder and the three cylinder being built later. 
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The first engines were all of the 4 stroke cycle tvpe, 
and just as the automobile engine has advanced from 
the “one cylinder,” to the present day multiple cyl- 
inder engine, so had the Diesel advanced from sin- 
gle to multiple cylinders, due to the demand for uni- 
form, angular velocity in accordance with the exact 
requirement of alternating current generator opera- 
tion in parallel. The Busch-Sulzer Bros. Diesel Engine 
Company was the first in America to manufacture 
Diesel engines and first to adopt a standard 4 cylinder 
engine ranging from 100 to 2500 h.p. capacity. 

There are several other companies making multi- 
ple cylinder engines, as an example the Lyons Atlas 
Company, who make engines of multiple cylinder, each 
cylinder being 150 h.p. The largest engine they have 
turned out at present being a 4 cylinder vertical en- 
gine of 600 h.p. Horizontal engines have also been 
built; but the trend in America is toward the verti- 
cal engine which has been almost universally adopted 
in Europe. 

An experimental automobile engine was built in 
1909 and Dr. Diesel spent about 5 years in connec- 
tion with our associates Sulzer Bros., of Winterture, 
Switzerland, who are the recognized engine builders 
of Europe. In the development of a Diesel engine 
railway locomotive, experimental work has been done 
in Europe on single cylinder of 2000 h.p., both by 
Sulzer Bros. and by Krupp and later Krupp completed 
a successful 12,000 b.h.p., 6 cylinder, 2 cycle, double 
acting engine. On test the engine was capable of de- 
veloping 15,000 b.h.p., or 2500 b.h-p. per cylinder. 

The Diesel engine is eminently adapted to ma- 
rine service, due to its compactness and the small 
space required for fuel storage. As compared to the 
best steam equipment the gain in weight is about 
one-fourth greater than that of steam, and the oil 
required being about one-fourth the weight of coal for 
the same power, which means that the cruising ra- 
dius of a Diesel engine equipped vessel is at least 4 
times that of a coal burning vessel. 

Its reliability has been thoroughly proven on land 
and water. The U. S. Government has adopted the 
Diesel for submarine and other service and entered 
into contracts for four 600 h.p. engines for subma- 
rines being built by the Craig Ship Yard, at Long 
Beach, Cal., and for six 800 hp. engines for sub- 
marines being built in the east. The Diesel driven 
vessel Siam, which last year entered the Los Angeles 
harbor made 9000 miles to that port without a shut 
down of its engines. The saving of space in vessels 
often amounts to 50 per cent of the carrying capacity. 

As to the Diesel engines in America, the pioneer 
in its adoption was Adolphus Busch of St. Louis, who 
purchased Mr. Diesel’s rights in the United States and 
its possession and in Canada in 1898, completing the 
construction of the first American Diesel engine in 
September of that year. This engine operated in the 
Anheuser Busch Brewery of St. Louis until super- 
seded in 1911 by a larger unit. This was the first 
multiple cylinder engine constructed, and the first 
commercial engine in the world. Its development 
has rapidly progressed in America and at present 
this company alone has installed about 75,000 h.p. op- 
erating in 26 different states and in 63 different lines 
of industry. 


, 
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As to its comparative economy, a few figures 
will serve to illustrate this. The non-condensing 
steam engine uses 30 to 3800 B.t.u. per b.h.p. hr., 
and has an efficiency of 8.4 to 6.6 per cent. Con- 
densing steam engines and turbines using 17 to 25,- 
000 B.t.u. have an efficiency of 15 per cent to 10 per 
cent. Diesel engines using 7500 to 8000 B.t.u. per 
hour have an efficiency of 35 to 32 per cent, or more 
than double the efficiency of the best equipped steam 
plant. Steam economy is dependent upon the skill 
of the operator and fireman, and an eternal vigilance 
over changing conditions, and the economy of steam 
as represented in test conditions almost never being 
realized in practice, and on fractional loads, the econ- 
omy in practice being often less than one-fourth that 
as represented under test conditions. The Diesel 
engine depending solely upon a sensitive governor 
to regulate the exact quantity of oil necessary for 
changing load conditions, has an economy almost in 
direct proportion to the load carried, eliminating the 
most prolific cause of losses as apparent in the steam 
plant; namely, the lack of continuous attention of 
the operator in the boiler room, and engine room, 
and the changing load, which cannot be anticipated. 

One of the strongest arguments in favor of the 
Diesel engine, is the fact that upon the expiration 
of the basic patent rights in America numerous manu- 
facturers immediately entered into the manufactur- 
ing of this type of engine, until at present in the 
neighborhood of 14 different companies are manufac- 
turing them. 

An example of long life that may be expected 
of parts subject to the severest usage is afforded by 
two ten year old engines, we installed in 1904, the 
cylinders of these engines were re-bored for the first 
time, in July, 1914. This Diesel installation oper- 
ates 24 hours daily, each engine having averaged 18 
hours per day since installation. In all these years 
the efficiency of the plant has not deteriorated and 
should remain practically undiminished throughout its 
entire life. 

In conclusion I wish to call your attention to facts 
as set forth by Dr. Diesel. Coal is much cheaper 
here in America than in Europe; therefore we are 
more wasteful of it. The leading idea in Europe is 
economy of operating cost, while in America it is 
economy in first cost. 

Steam engines are cheaper, but the Diesel never 
can be a cheap engine; as it must be constructed 
with the best care and the highest class of material. 

The higher rates of interest in American markets 
often mean lack of capital for the purchaser. It seems 
to us that America which of the nations of the earth 
is most blest with conditions of peace and to whom 
the doors of commerce are opening wide, must enter 
into competition with the industrial countries of the 
world, whose watchword in each instance is “Econ- 
omy.” 

We therefore of necessity in order to success- 
fully compete, must adopt those methods of manu- 
facture, which tend to lessen the cost of production, 
and we know of no factor which can enter into and 
give greater assurance of success than that most won- 
derful, and potent factor for the production of cheap 
power, the Diesel engine. 


i. 
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INSIDE WIRING METHODS 


By JOHN CARRELL 
Bell and Interphone Circuits. 


Bells first called attention to the application of 
electricity to practical things, filling the measure of the 
ear. We are always in touch with bell circuits. We 
find bells everywhere. They will continue to ring 
through the ages. But the continued development 
and extended application of Alexander Graham Bell's 
invention, the telephone, has revolutionized the meth- 
ods of signaling; the knell of the return call bell and 
speaking tube systems has been tolled; the victory of 
the interphone method rung out. 


In the past, apartment houses and flats were 
equipped with speaking tubes for communication be- 
tween the vestibule and each residing place, in addi- 
tion to the usual call bell equipment. At present, 
this antiquated method has been superseded by the 
vestibule telephone. A transmitter and receiver neatly 
mounted in a cabinet, which includes a row of 
plugging buttons, a letter box and name plate for each 
tenant, may be connected with the indivdual phone 
of any apartment. These systems are planned with 
studied care to minimize the installation cost and so 
that the apparatus is of very compact and attractive 
design. Included in the system is an electric door 
opener which may be operated from any apartment. 
The cost of the entire system will compare favorably 
with the cost of installing a speaking tube equipment 
to accomplish the same purpose. Of course, in some 
flats speaking tubes still exist; but the day is near at 
hand when such obsolete arrangements will only re- 
main as a reminder of former days. 


Except in lodging houses and cheap hotels the 
return call bell system has been displaced. Even in 
the latter return call systems installed a few years ago, 
from the standpoint of economy have been altered to 
interphone systems. Fortunately, it is possible to in- 
troduce the change with the addition of only phones 
and retardation coils, the original wiring and annun- 
ciators being employed. 

There are many systems of interphones in success- 
ful operation. For factories, hospitals and like estab- 
lishments a system where each of several stations may 
call or be called from the master station, may be in- 
stalled with minimum wiring cost. Where many sta- 
tions are arranged so that any one may call another, 
and as many conversations can take place simultane- 
ously as there ars pairs of phones, without interfer- 
ence, the wiring cost will be high, but the service will 
be of the best possible character. The least expensive 
interphone equipment is the common talking, code 
ringing system, requiring one battery, a retardation 
coil and four wires common to all stations. 

In hotels of the more expensive order, in general 
offices or in institutions where there may be consid- 
erable phone traffic between stations in the building 
and also, calls to outside parties, private exchanges are 
installed. A “central,” or operator is necessary, This 
position is often filled by a clerk, office boy or sten- 
ographer unless the traffic be great enough to require 
the entire attention of an employee. 


Everybody is familiar with two and three point 
push buttons and the simple vibrating bell. Other 
forms of bells often used are the single stroke and 
the short circuit types. In the single stroke bell the 
current which imparts motion to the armature is con- 
trolled by the make and break of a master bell or relay. 
In the short circuit bell the magnet coils are normally 
charged when the circuit is closed ; but when the arma- 
ture is attracted a contact is made which shunts or 
short circuits the coils, dischargng the magnet and re- 
leasing the armature. 


The so-called dry battery holds first place for pri- 
mary work in connection with bell and phone systems, 
though the carbon-zinc-salamoniac jar is still exten- 
sively used. Both are being superseded, for straight 
bell work, by the bell ringing transformer, where 110 
volt a.c. current is obtainable. This transformer, of 
recent development, has been approved by the National 
Code, is designed to permit only an infinitesimal cur- 
rent to pass through the secondary circuit at a very 
low potential and has a capacity to ring from three to 
five 3 in. bells in multiple. The primary wires are in- 
stalled in the same manner as lighting circuits and the 
secondary circuit in any manner desired. 


Connecting primary batteries is not always as sim- 
ple as may appear. When cells are connected so that 
the internal resistance of the battery about equals the 
external resistance of the circuit, the best useful effect 
may be obtained. According to the conditions of the 
external circuit, the current may be brought to a max- 
imum by increasing the number of cells in series, thus 
increasing the voltage or by increasing the number of 
cells in multiple, thus decreasing the internal resist- 
ance. The efficiency of a battery system is represented 
by the external resistance divided by the sum of the 
internal and external resistance. To express the effi- 
ciency in per cent, multiply the fraction by 100. 

Bell and interphone circuits are non-hazardous 
and there are no restrictions as to the isolation of wires 
except to keep them away from lighting or power 
conductors. The insulation is usually of weather- 
proof character, maybe of rubber and sometimes paper 
covered wires made into cables are used. The wire 
ranges in size from No. 22 to 16 B. & S. gauge. Where 
telephones are installed for connection to outside lines, 
telephone companies insist that wire having a certain 
quality of insulation be used. 

In Class C and frame buildings wires are run 
between timbers, pulled through holes in joists drawn 
through coves or laid over ceiling joists in attics in 
any workmanlike manner by which the circuits may be 
extended to the desired points. In buildings of fire- 
proofed construction small vertical shafts are often pro- 
vided to carry wires to the several floors. From the 


shaft to the several stations wires may be run above 
picture moulding; short sections of conduit or other 
tubing being used to carry wires from shaft to mould- 
ing or from moulding to bells, phones or buttons. In 
buildings having two-inch, metal lath and plaster par- 
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titions, flexible tubing may be embedded in the plas- 
ter to form a wire way. Sometimes the tubing is well 
soaped before placing and when the plaster hardens, 
drawn out, leaving a wire way in the plaster. The 
soap prevents the plaster from sticking to the tubing. 


Old timers say that when electric bells first ap- 
peared on the Pacific Coast, that the price per bell 
installed was $6, and this in addition to the charge for 
wiring and batteries. Pickings must have been good 
in those days. Too bad that a system of ethics could 
not have been adopted at this stage of the game to 
consist of such acts and ostentations as are conducive 
to business cohesion and good material conditions. 


At the outset of the business the contractor 
worked with his men. It was not the money in- 
vested so much as the intelligent effort put forth that 
brought remunerative returns. The value of service 
was the basis of figuring costs. Contractors are no 
longer troubled with value of service or cost of service 
theories, the chief concern being to increase the quan- 
tity of service to such a degree as to cut under the price 
of the other fellow. For a contractor to work with his 
men in the present day, only increases the quantity of 
service without any commensurate return for the effort 
put forth, resulting in further price-cutting and the 
workman, when in a position to do so rightfully objects. 
In the present analysis the contractor is between an 
unfair method of competition and an array of cold 
financial facts without any decent system of ethics to 
protect himself. There is a ring of irony in the space 
of time between the first electric bell and the present 
day. 

The method of figuring bell installations is to 
charge a stated price for the first bell the charge cover- 
ing cost of complete equipment, and a smaller charge 
for each additional bell or button. Figuring inter- 
phone systems involve the quantity of wire and the 
number and type of phones. 


The following shows a method of comparing the 
labor on a proposed job with that of a completed job 
in the same class of building. 

A frame apartment house had 12 telephones con- 
nected to a master vestibule phone. Each individual 
phone was equipped with a push button to operate an 
electric door opener. The batteries were located in 
a convenient place in the basement. The amount of 
wire used was 2400 ft. and the labor 3 days. The pro- 
posed job has 7 individual phones and 1080 ft. of wire 
is required; otherwise equipment is the same. 

In order to get two straight lines of proper mag- 
nitude upon which to base a proportion the square 
root of the product of the wire and number of places 
wired to, is taken. 


First job: VY 2400 x 15 = 190. 
Second job: VY 10 x 1080 = 104. 
190 :104:: Labor on actual job; labor on proposed 


job. The time on the proposed job should be 2 days 
and 2 hrs. 


In the example the master phone, the battery and 
door opener were each counted as a place wired to. 


Sometimes the product of the wire and wiring 
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points create such a large unwieldly number. The 
square root of a product may be obtained by multiply- 
ing the square roots of each number. 

4X 900 = 3600. / 3600 = 60. 

V 900 = 30. 2X 30 = 60. 

Also the square root may be found by dividing the 
larger number by the smaller, by extracting the square 
root of the dividend and multiplying this root by the 
smaller number. 

900 + 4 = 225. 


Easy with a slide rule. 


V 4=2. 


V 225 = 15. 


15 x 4= 60. 


LETTER TO THE EDITOR. 


Sir: Referring to the article in your issue of 
February 20, 1915, Page 148, entitled, “Illegal Occu- 
pation of Government Land,” wish to advise that the 
information contained therein is not exactly in accord- 
ance with the facts. : 


The following statement, prepared by the com- 
pany in question, recites the actual facts as they exist: 

Decision of the United States District Court at Salt Lake 
City, upholding the contention of the government that the 
Utah Power & Light Company, controlled by the Utah Se- 
curities Corporation, must take out government permits for 
its generating plants at Logan and Battle Creek, was merely 
a pro forma proceeding. 


Utah Power & Light claims that under the act of 1866, 
where it has a water right from the state, it may occupy 
the public domain for the purpose of generating electric 
power without a permit from the government. When the 
case was heard originally by the United States District Court 
at Salt Lake the decision was in favor of the power company, 
but an appeal by the government to the United States Circuit 
Court of Appeals this decision was reversed, and the case 
returned to the district court for formal action, in accordance 
with the mandate of the Court of Appeals. 


This is what has now been done, the district court simply 
making an entry reversing its former decision and upholding 
the contention of the government that the company must 
take out permits for its hydroelectric stations at Logan and 
Battle Creek. The pro forma decision leaves the way clear 
for an appeal by the company direct to the United States 
Supreme Court, and this will be taken at once. Should the 
company lose on appeal it would not mean the confiscation 
of any property, but simply that the power company would 
be compelled to take out government permits and pay an 
annual rental. 

The two plants affected are not large, being two of the 
small stations of Utah Power and Light. The Logan station is 
of 1700 kilowatts, and the Battle Creek station of 800 kilo- 
watts, so that the annual tax for the two stations in case 
they were compelled to take out permits would not be in ex- 
cess in $2000. But while the amount, so far as the Utah 
Power & Light Company is concerned, is small, there are 
many other power companies in the West which will be af- 
fected by the decision, and the aggregate of taxes which 
would be received from companies occupying the public do 
main, in case the government contention is upheld, would be 
large. 

Yours very truly, 
R. J. MCCLELLAND, 
Chief Engineer Electric Bond & Share Co. 


New York City, March 3, 1915. 
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In hearings before one of the public service com- 
missions in the West as to the justice of demanding 
a meter deposit before service con- 
nection is made it has been un- 
officially held that a public service 


Meter 
Deposits 
corporation is obliged to continue 
its service to delinquent consumers. This means that 
if a consumer refuses to pay his bill for gas or electric 
service the corporation can shut off the supply. 
This pernicious doctrine has not yet been given sanc- 
tion by a formal order so a brief discussion seems to be 
fitting. 

The requirement of deposits in advance from new 
consumers arose from the difficulty in collecting bills 
from transients. In California, before the jurisdiction 
of the railroad commission was extended to gas and 
electric companies, the statutes provided that a com- 
pany might shut off the supply of electricity from any 
person who neglected or refused to pay for the elec- 
tricity supplied or the rent of any meter or other elec- 
tric appliance furnished by the company under con- 
tract. The Arizona Corporation Commission in a 
decision dated February 1, 1915, held “in the event 
that any delinquent consumer to whom notice has been 
mailed has not paid such delinquent account in full on 
or before the 26th day of such month, then the service 
will be discontinued.” Similar decisions have been 
the rule throughout the country. 

The obligation to serve which is imposed upon a 
public utility company carries with it a corresponding 
obligation on the part of the public to protect the serv- 
ing company. It is not right to take advantage of the 
public quality of the service to inflict private injury. 
The least protection that can be afforded a telephone, 
water, gas or electric company is the power to dis- 
continue service if bills are not paid. This contention 
is so obvious as to require no argument. The cate- 
gorical imperative is not strong enough to compel 
many a man to pay his bills unless it is reinforced by 
a big stick. 

It is now nearly ten years since a number of pio- 
neer lighting specialists came to the conclusion that 
the problems of illuminating engi- 


bt o neering were distinct from those of 
one ee the other engineering societies and 
Engineer 


consequently justified a new entity 
to be known as the illuminating engineer. In spite of 
dismal prophecies to the contrary their opinion has 
been more than justified during this period and today 
the illuminating engineer is accorded widespread re- 
cognition and in this country there is a flourishing 
society with 1500 members or more. 

Illuminating engineers have made many valuable 
contributions to lighting methods, so that their work 
When 


now stands as a science, rather than an art. 


this distinction was first drawn “artes” meant the 
things a man could do, ‘scientia” the things he knew. 
Illumination has long since passed the stage of mere 
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applied intelligence and has all the attributes of a sci- 
ence, whose essence is precision and prevision, ac- 
curacy and fore-knowledge. It has reached the posi- 
tion that its advancement is measured, not by the num- 
ber of facts collected, but by the number of facts co- 
ordinated. 

Any lighting problem is now susceptible of anal- 
ysis, so that results can be readily prophesied. Re- 
search work in optics, chemistry and physics has con- 
tributed its quota, so that not only has the efficiency 
of the electric lamp, for example, been increased seven- 
fold within this period, but also the methods of utiliz- 
ing the greater light have been greatly improved. 

Many other instances of lighting progress can be 
cited, particularly the case of the illumination of the 
‘Panama-Pacific International Exposition. Here the 
daring imagination of an illuminating engineer has 
been materialized in a form of wondrous beauty and 
utility. Among other features this exposition is 
unique in the color scheme. Soft travertine shades 
harmonize with the surrounding hills and water by 
night as well as by day largely by means of the arti- 
ficial lighting of the building facades. Notwithstand- 
ing the feeling of doubt that prevailed during the con- 
struction period, the completed conception more than 
justifies the claims of its sponsor. The indirect or 
masked system of lighting, together with the marvel- 
lous scintillator effects, are a spectacle never to be for- 
gotten. This is not merely an art, but a science, and 
the creator is at once an artist and an engineer. 

Illuminating engineer is like all other branches of 
engineering in that proper recognition is not gener- 
ally accorded it. This general lack of appreciation has 
formed the subject of much discussion among the engi- 
neering societies, the latest being at a recent meeting 
of the American Institute of Electrical Engineers. 
Perhaps the clearest statement of the cause was given 
by Professor George F. Swain of Harvard Univer- 
sity, who placed the blame upon the engineers them- 
selves. As compared with the other professions engi- 
neering training tends to narrow rather than broaden 
the view. In his estimation, breadth of view is one of 
the first qualifications for leadership and consequently 
he urges that engineers give more attention to his- 
tory, literature, psychology and other subjects which 
give a broad outlook upon life. In this way the gen- 
eral status of engineering can be raised and the engi- 
neer assume his proper function as a leader of men. 


One of the most striking features at the Panama- 
Pacific Exposition is the Column of Progress, typify- 
ing the evolution of man from the 
lowest form of life to the present 
stage of civilization. This is rep- 
resented by a helix, or a spiral 
traced around a conical shaft, and is emblematic of 
the deepest thought of many scientists and philoso- 
phers, though it is generally held that the spiral 
curve has a wider sweep at every ascent, representing 
the greater development of man in his three-dimen- 
sioned life—physical, mental and spiritual. 

This helical representation is peculiarly applicable 
to the development of mechanical power, from the 


The Spirit of 
Progress 
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time that man was dependent upon his own muscles, 
through the stages of subjugating the ox and the horse, 
then the utilization of wind and water, and finally the 
employment of the expansive force of steam and the 
explosive force of gas. From time to time men have 
thought that the ultimate efficiency of some one of 
these prime movers had nearly been reached, until 
some new refinement made still greater economies 
possible or some new form of energy utilization was 
perfected. Opposition to progress, a sort of mental 
inertia, has often been apparent. Everyone can recail 
the effort which was necessary to introduce the steam 
turbine in competition with the reciprocating engine, 
with the eventual conclusion that each had its place. 
Similar opposition is now being experienced by the 
Diesel engine, and there can be little doubt but what 
some new form of prime mover will be developed 
within the next century to displace it. Already there 
is thought of freeing the inter-atomic energy and har- 
nessing it to the will of man. 


But because of these remotely distant possibilities 
pessimists are inclined to discount the future and with- 
hold financial support from many new developments in 
the fear that they are not sufficiently permanent. This 
is often a mistaken policy, for the course of progress 
is such that there is usually time to realize on any in- 
vestment before the apparatus becomes obsolete. This 
fear of an early obsolescence has been a frequent re- 
tarder of progress and premature announcement of un- 
perfected inventions should be avoided where possi- 
ble. One invention is necessary to lay the foundation 
for another and it is seldom that an investment is 
lost in its entirety. 

These remarks have specific application in the de- 
velopment of our latent water powers. Figures are 
often cited to demonstrate the fact that other forms 
of prime movers can produce power almost as cheaply 
as the water wheel. But these figures fail to take into 
account the fact that the water is perennial, its supply 
is ceaseless, its utilization for power does not destroy 
its utility for other purposes and there can be no 
question of its ultimate exhaustion, as in the case of 
oil, gas or coal. For these reasons hydroelectric devel- 
opment offers a more permanent form of investment, 
if anything can be called permanent in this universe 
of change. 

Ths does not mean that more efficient 
method will not be devised for adapting Nature’s po- 
tential energy to man’s use. Energy is not created 
but merely made kinetic. The potential energy exists 
in the oil in the well or the snow on the mountain side 
just as it exists in the electric charges of matter before 
they are separated so as to give a difference of poten- 
tial. Bold indeed is he who defines the limitations of 
progress. For ever there is some adventurous bowman 
standing at the topmost pinnacle ready to launch an 
arrow to the north and setting a new record surpass- 
ing all previous efforts. To the myopic eye a short 
section of the spiral arc may resemble a hyperbola, 
rapidly approaching is asymptotic limit and often the 
curve of progress seems to be turning back on itself, 
but the man of broader vision can distinguish the 
spiral course with ever-increasing radius, 


some 
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PERSONALS 


C. B. Hall, secretary of the Illinois Electric Company, has 
returned to Los Angeles from Honolulu, 

A. E. Griswold of the A. G, Electric Company, Seattle, was 
an arrival at San Francisco during the week. 

F. N. Averill, manager of the Fobes Supply Company at 
Portland, left this week to attend the jobbers’ convention at 
Chicago. 

H. C. Stoddard, division superintendent of the California- 
Oregon Power Company at Medford, Ore., was at San Fran- 
cisco last week. 

Munson Burton, manager of the Westinghouse Lamp Com- 
pany, San Francisco, resigned that position on the first of 
the present month. 

'W. Brewster Hall, Pacific Coast representative of Pass & 
Seymour Co., is expected to return next week from the East, 
now being at Seattle. 

A. M. Bauer and W. Loftus of the Bauer & Baugh Com- 
pany, electrical contractors and dealers at Petaluma, were 
visitors at San Francisco during the week. 

Fred S. Burroughs of Tacoma, recently chief engineer of 
the Washington public service commission, has been retained 
by McClellan & Compton of New York and will be engaged 
in valuation work for the firm. 

A. M. Irwin, assistant treasurer of the Westinghouse 
Electric & Manufacturing Co., Pittsburgh, Pa., who has been 
visiting Seattle and the Northwest territory, is expected to 
arrive at San Francisco the end of the week. 

Lorrin A. Nott, who has been connected with the Stand- 
ard Underground Cable Company in San Francisco since 1904, 
has been appointed assistant manager of the San Francisco 
district, the appointment taking effect March 8, 1915. 

W. F. Zimmerman, formerly with the collection and credit 
department of the Westinghouse Electric and Manufacturing 
Company, San Francisco, became associated with the Electric 
Railway and Manufacturers’ Supply Company, San Francisco, 
the first of the month. 

J. G. De Remer, formerly chief mechanical and electrical 
engineer of the United Light & Power Company of San Fran- 
cisco, has recently been made manager of the general engi- 
neering department of The American District Steam Com- 
pany of North Tonawando, N. Y. 

L. M. Hardy, of the sales department, Westinghouse Elec- 
tric & Manufacturing Company, San Francisco, is spending 
the week at Reclamation District 1001, opposite Yuba City, 
Cal., where he is supervising the operation of three new 
650 h.p. motors recently installed, 

W. S. Berry, sales manager of the Western Electric Com- 
pany, San Francisco, T. E. Burger, sales manager at Los An- 
geles, and J. |. Colwell, sales manager at Seattle, are attend- 
ing a general sales managers’ meeting at Chicago. While 
there they will also attend the National Jobbers’ Convention, 
to be held a the same city, March 17-19. 

H. C. Hartung has resigned as general manager of the 
Wahpeton-Breckenridge Street Railway, Breckenridge, Minn, 
to become general manager of the Lewiston-Clarkston Tran- 
sit Company at Lewiston, Idaho. The construction work of 
the Lewiston-Clarkston Transit Company’s line is expected to 
commence about March 15th. 

W. P. Strandborg has been appointed director of pub- 
licity for the Portland Railway, Light & Power Company at 
Portland. In announcing the appointment President Griffith 
stated that it is the purpose of the company “to meet the 
public more than half way in maintaining our position in 
the industrial structure of the city and its people.” Mr. 


Strandborg has been a member of the editorial staff of the 
Portland Evening Telegram for the past nine years. 
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MEETING NOTICES. 


Portland A. |. E. E. and N. E. L. A. Sections. 

The joint meeting of the Portland sections of the Amer- 
ican Institute of Electrical Engineers and the National Elec- 
tric Light Association on March 2d, was a ladies’ night. High 
class vaudeville entertainment had been provided and was 
greatly appreciated. Afterwards J. C. Martin, engineer with 
the Pacific Power & Light Company, read a paper on “Cost 
Accounting from An Engineer’s Standpoint,”’ which will be 
published in an early issue of this journal. 


Salt Lake City Electrical Contractors, 

The Society of Electrical Contractors of Salt Lake City 
held their annual banquet and ball at the Commercial Club 
February 22d. The decorations used at the banquet were 
among the most original and unique ever used at such a 
function. The tables were set in the form of a hollow 
square From a huge pedestal in the center streamers of in- 
candescent lamps led to each corner of the table. Woven 
into the floral decorations of the table were hundreds of tiny 
incandescent lamps representing fruits and flowers. S. Z. 
Gwaltney of the Contractors’ Association presided as toast- 
master. C. B, Hawley, J. V. Buckle and J. G. Guiver re- 
sponded to toasts. The members of the electrical fraternity 
had their wives or sweethearts present as guests, and after 
the banquet dancing was the order of the evening. 


Portland Jovian League. 

The regular weekly luncheon of the Portland Jovian 
League was held in the crystal room of the Hotel Benson, 
Friday, March 5, 1915. J. H. Sroufe, local manager for the 
Ne Page, McKenny Company, was chairman of the day. The 
entertainment feature consisted of a contralto solo. The 
first speaker of the day was Miss Vera Dixon on the Techni- 
cal Facilities of the Portland Public Library. Miss Dixon 
gave a brief outline of the scope and the work that the tech- 
nical division was attempting to cover; stating that they de- 
sired engineers to call them up on the telephone when they 
wanted data on engineering subjects, as they were anxious 
to do all they could to co-operate with the engineers in every 
way. The second speaker was Mr. Franklin C. Green of the 
E. L. Knight & Company, and his subject was “The Elec- 
trical Wiring of the Portland Public Schools.” Mr. Green 
developed the fact that the school board of Portland, by doing 
the electrical work on new schools and not calling for bids 
from electrical contractors, was losing money for the tax- 
payers. 

San Francisco Electrical Development & Jovian League. 

The meeting of March 3d formed the third in the series 
of Transportation subjects considered in course of the League’s 
weekly meetings. After the regular routine of business was 
disposed of the meeting was turned over to the chairman 
of the day, Mr. H. R. Noack, president of Pierson, Roeding & 
Company, who presented some delightful vocal talent and 
finally J. S. Willis, as the speaker of the day. Mr. Willis is 
chief clerk of the Traffic Bureau of the San Francisco Cham- 
ber of Commerce and spoke to the subject of San Francisco’s 
transportation advantages and the work done along this line 
by the Bureau for the bay city. Among other points devel- 
oped, was the influence that the opening of the Panama 
Canal already had upon rail and water rates, and the fact 
that water carriers had not really been forced as yet to cut 
their rates; the reduction so far made being merely the sav- 
ing of the $3 per ton water and rail transfer rate across 
the Isthmus, and it was the ultimate hope to get water rates 
down to the “sea level” basis. Attention was also called 
to the recent decision of the Interstate Commerce Commis- 
sion in abolishing such points as Marysville, Sacramento, 
Reno, San Jose, etc., as terminal points and confining the 
application of terminal rates to San Francisco proper or in 
other words ruling that only those cities actually located 
where deep water vessels might load or unload direct to cars 
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should be entitled to terminal rates. Such ruling meant 
much to the city and the rail lines of the country in enabling 
them to meet water transportation. 


The Jovian Electrical League of Southern California. 


An interesting and varied program was provided for the 
host of Jovians and their friends who attended the weekly 
luncheon of the League at Christopher’s on March 3, presided 
over by C. E. Spaulding. Following the introduction of the 
guests, among whom were Messrs. Hartsell of San Francisco, 
Franklin Booth of Ontario and Secretary Payne of the L. A. 
Board of Public Utilities, Tribune Pieper read a letter from 
Tribune Bell of New York, asking him to tell him how the 
L. A. League manages to “put it over’ each week. Mr. 
Moulton gave a three-minute talk cn R. R. Thomas and John 
Morris reported progress in the formation of the Glee Club. 
T. H. Andrews, baritone, and Miss Grace Andrews, accom- 
panist, furnished excellent musical entertainment. H. H. 
Cudmore, Po, 196, gave an inspiring and helpful talk on ‘‘Co- 
Operation in Advertising.” He defined co-operation as the oil 
of harmony and told his hearers that the saying of good things 
about one another is the best kind of advertising. He likenea 
the benefits of co-operation to the results obtained by bees, 
whose individual efforts are made useful by team work. He 
referred to the results obtained by the 600 Jovians in Cleve- 
land, where three weekly electrical pages are published and 
where the dealers and contractors are actually on splendid 
terms with their local central station brethren. Another elo- 
quent plea for co-operation among business men and the bene- 
fits of concentration was made by United States District 
Judge Benjamin F. Bledsoe. He referred to the resourceful- 
ness of the electrical men who can make two kilowatts regis- 
ter where only one registered before, and impressed upon his 
hearers the responsibility of a Federal Judge in passing upon 
the rates of public utilities and adjusting many intricate 
problems between corporations and consumers. Using the 
Judge’s words, “Always keep in mind that each of us is but 
a single cog in the machinery of the community.” 





NEWS OF CALIFORNIA RAILROAD COMMISSION. 


The commission has authorized the Standard Consoli- 
dated Mining Company to transfer a hydroelectric system in 
Bodie, Mono county, to J. S. Cain, for the sum of $25,000 
cash and the cancelaltion of a claim of $700,000 which Mr. 
Cain alleges that he holds against the mining company. 

The commission has granted the Santa Barbara Gas & 
Electric Company a certificate of public convenience and 
necessity to operate a gas distributing system in territory 
contiguous to the city of Santa Barbara under a franchise 
granted by the county of Santa Barbara. 

The Southern California Edison Company, operating gas 
and electric distributing systems in Kern, Santa Barbara, 
Ventura, Los Angeles, Orange, Riverside and San Bernardino 
counties, has filed an application with the commission, re- 
questing authority to issue $2,500,000 of debentures of the 
par value of $1000 each, under an agreement to be entered into 
with the Los Angeles Trust & Savings Bank. 

The commission has issued an order authorizing the 
Santa Barbara Gas & Electric Company to issue $100,000 of 
6 per cent thirty year bonds, to be used in retiring promis- 
sory notes amounting to $38,000, and for additions and better- 
ments in the sum of $62,000 

The commission has issued an order provisionally au- 
thorizing the Southern Sierras Power Company, operating in 
the counties of Inyo, Kern, Riverside and San Bernardino, 
to issue $300,000 of its 6 per cent twenty-five year bonds 
under a mortgage and deed of trust to the International Trust 
Company of Denver. 

The commission has issued an order extending to April 
30, 1915, the time within which the Butte Valley Telephone 
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Company of Siskiyou county, may issue 22 shares of stock at 
the par value of $10 per share. 

The commission has denied the application of the 
Plumas Light & Power Company, formerly Indian Val- 
ley Electric Light & Power Company, for authority 
to issue $100,000 of first mortgage twenty year 6 per cent 
gold bonds, The commission found that the Round Valley 
Water Company’s property, from which the Plumas Light & 
Power Company proposes to secure its power, was in litiga- 
tion. The commission stated in its opinion that it believed 
this litigation should be settled before the company’s appli- 
cation was granted. 


NEWS OF ARIZONA CORPORATION COMMISSION. 

In the complaint of J. I. Butler that the Tucson Gas, 
Electric Light & Power Co. was overcharging him for current 
used in the operation of an X-ray machine, the commission 
found that none of the rate schedules on file showed a basis 
of charge for such service and ordered that the charge be 
made either in accordance with the regular power or regu- 
lar lighting rates, and it is expected that service for X-ray 
machines will be reported as a separate classification in the 
future. It is their opinion that $3 per month as a minimum 
is sufficient to meet the service rendered. 

The commission has approved the application of the 
Pacific Gas & Electric Company that certain changes be made 
in the rules regarding collection of delinquent accounts. The 
commission has ruled that all bills for gas and electric serv- 
ice unpaid by the 18th of the month succeeding that in which 
service is rendered, shall be delinquent. The company will 
mail a notice of such delinquency to such delinquent con- 
sumer at his last known address on or before the 20th day 
of each month. In the event that any delinquent consumer 
to whom notice has been mailed has not paid such delin- 
quent account in full on or before the 26th day of such 
month, then the service will be disconnected, 


NEW BATTERY SERVICE SYSTEM. 

Geo. Drake Smith, agency super- 
visor for the General Vehicle Com- 
pany Inc. of Long Island City, New 
York, manufacturers of electrical 
vehicles, has just concluded a long 
term agreement between his com- 
pany and the Pacific Gas & Elec- 
tric Company whereby the latter 
will give to purchasers of General 
Vehicle Company’s chassis com- 
plete battery service system. By 
this system the commercial truck 
user purchases the bare chassis with 





Oe ae 
its motor and connections, which does not include the bat- 


teries. The Pacific Gas & Electric Company supply the bat- 
teries and garage the truck, and give complete service to 
the user, including current, washing, inspection, oiling and 
housing the truck. The batteries and service are furnished 
at so much per mile, so that the owner has no guess work 
as to cost of operating his truck. The batteries can be 
replaced in five minutes’ time, and thus the truck can be 
kept in continuous operation twenty-four hours in the day 
if needed. It is claimed that under this system that the 
purchaser of commercial trucks decreases his investment by 
from 25 to 30 per cent and that he can operate the com- 
mercial electrical vehicle at less cost per mile, than any 
other wagon. The General Vehicle Co. Inc., will carry a full 
and complete stock of repair parts to supply coast custom- 
ers. Mr. Smith will spend a large amount of his time on 
the coast. 
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CALIFORNIA ASSOCIATION OF ELECTRICAL INSPECTORS 


Section of N. A. E. I. 


C. W. Mitchell, President. Arthur Kempston, 
Wm. G, Pennycook, Vice-Pres, B. C. Hill, Executive Comm. 
John W. Carrell, Secretary-Treasurer, 814 Scott, San Francisco. 


The purpose of this organization is to standardize the 
common practice in electrical construction with the National 
Code as the general standard. 

Questions pertaining to electrical construction will be an- 
swered in these columns, but only from the point of view of 
the Code. This is a voluntary organization and the answers 
published under this heading must not be construed as au- 
thoritative, or binding. No attempt will be made to correllate 
the answer from the several Inspection Districts, as an occa- 
sional difference of opinion will tend to induce further study 
on subjects. All questions will be passed upon by an executive 
committee. 


Address all communications to the secretary. 


The California Association of Electrical Inspectors will 
meet in the Board room, Fire Underwriters’ of the Pacific, 
914 Merchants’ Exchange Building, San Francisco, Saturday, 
March 13th, at 2:30 p. m. 


The twentieth annual meeting of the Electrical Com- 
mittee, National Fire Protection Association, will take place 
in New York City during the present month. Proposed 
changes, additions or omissions in the 1915 edition of the 
N. E. Code as recommended by sub-committees or as ad- 
vanced from other sources, will be considered. A very elab- 
orate bulletin of about 14,000 words composing suggested 
changes in the Code has been issued, and in addition, there 
will be many data presented which are not included in the 
bulletin. Some comfort may be derived from the declara- 
tion of policy by the committee, to make only such changes 
in the Code as are made necessary by progress in the art 
or such as have been shown by field experience to be expe- 
dient, 


Among the seventeen members of the committee, repre- 
senting institutions interested in the prevention of fire and 
life hazards, are men who look upon the development of the 
electrical business from very different commercial viewpoints, 
and as some of the proposed amendments or additions will, 
if adopted, cause radical departures from the established 
order, an interesting and perhaps eventful meeting may be 
looked for. One of the propositions considered will be the 
adoption of the much discussed system of concentric wiring. 


The data in the bulletin are classed as “Recommendations 
of Electrical Committee; Committee Opinions; Committee Re- 
ports; Laboratory Reports, General Suggestions. 


The committee recommendations and opinions which will, 
almost beyond doubt, be included in the New Code follow: 


Rule 8, Section c. Change to permit fuses of 10 ampere 
capacity instead of 6 ampere provided the circuits do not ex- 
ceed 660 watts. 

Rule 70, Section a. Change fourth paragraph to read: 

Where branch and feeder circuit wires are lead around 
the inside of the cabinet, ample space must be provided within 
the cabinet so that it will not be necessary to run the wires 
upon the face of panel boards nor over the devices. This 
space or gutter may be partitioned off by a barrier extending 
from the base of the panel board or other device to the front 
of the cabinet and firmly secured in position. These barriers 
to be .... inches in thickness. 


Varnished Cambric Cable. 


The Code to contain a provision allowing the use of this 
cable under certain conditions. 


Fuses in Multiple. 


The committee has considered the question of protection 
of large size wires by enclosed type fuses connected in mul- 
tiple; and are of the opinion that for the protection of wires 
having safe carrying capacities exceeding the rated capacity 
of the largest approved enclosed type fuses it will be satis- 
factory to use approved enclosed fuses arranged in multiple, 
provided as few fuses as possible are used and the fuses are 
of equal capacity, and provided the cut-out terminals are 
mounted on a single continuous pair of substantial bus-bars. 
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The total capacity of the fuses should not exceed the safe- 
carrying capacity of the wires. The above does not apply to 
motor circuits, 


Junction Boxes in Attics. 

Such boxes are considered to be accessible when installed 
in an attic that has sufficient head room, but which is reached 
only by a portable ladder and permanent hatch. 


The committee reports deal with nearly every subject in 
the Code. Important changes in service wiring are proposed, 


part of which seem to be copied from a New York ordinance: 


Rule 12 m. Services, 


1. Each premises shall be supplied by a separate serv- 
ice entering on the side nearest to the point of supply on the 
main. This requirement is not intended to apply to factory 
yards and buildings under single occupancy or management. 


2. Where a row of separate premises is to receive its 
supply from an overhead main, one service cable shall be run 
from the pole to the row, and from the first attachment to 
the building sub-services or a service main shall extend in 
conduit along the face of the row. One service cable shall 
supply not more than five premises except under special per- 
mission in writing given in advance, 


3. The same plan of sub-services may be employed in 
connection with underground services, under the same re- 
striction. 


Rule 17, Section d. No underground service from a sub- 
way to a building, and no service from a private generating 
plant shall supply more than one building, except by special 
permission, unless the conductors are carried outside all the 
buildings but the ones served. Conductors buried under two 
inches of concrete under a building, or buried back of two 
inches of concrete or brick within a wall are considered 
as lying outside of the building. These requirements do not 
apply to factory yards and factory buildings under single 
occupancy or management. 

Rule 12 b. Add a third paragraph to read as follows: 


“Must, for services of No. 6 B. & S. gage or smaller, con- 
sist of approved rubber-covered multiple conductor cables, 
and must enter the building in the manner prescribed by 
second paragraph of Rule 12, Section f.” 

Rule 12, Section f. Amend second sentence, second para- 
graph, by adding, ‘which must be kept at least 12 inches away 
from adjacent woodwork.” 

The committee reports deal with the problem of gas 
filled incandescent lamps of large capacity, specifying the 
number of lamps per circuit, the type of sockets to be used 
and sets forth certain installation requirements; is unfavor- 
able to refillable fuses; provides a new system of ventilation 
for moving picture booths; reconstructs the rules for cabi- 
nets, fixtures and insulating joints, and contains a multitude 
of things which would be of interest if there were any prob- 
ability of their adoption. 

The committee on grounded concentric wiring recom- 
mended that no rules for the new system be included in the 
Code at the present time; but filed a comprehensive report 
on the subject, suggesting that copies of the report be issued 
to applicants by Underwriters’ Laboratories, Inc. A copy of 
this report and other data from the bulletin will be published 
in a future issue. 


NEW CATALOGUES. 

Bulletin No. 400 from Stow Manufacturing Company of 
Birmingham, N. Y., illustrates and describes a complete line 
of electric driven portable tools for machine shop and con- 
struction uses. 

Bulletin No. 40 from the Sangamo Electric Company of 
Springfield, Illinois, illustrates and describes in attractive 
detail Sangamo alternating current watthour meters for 
single and polyphase circuits. 

Cochrane Multiport Valves is the subject of a 72 pp. 
booklet from the Harrison Safety Boiler Works of Philadel- 
phia. Illustrations and descriptions are given of its appli- 
cation to back pressure lelief and vacuum service, flow serv- 
ice in connection with mixed flow turbines and check valve 
service with bleeder or extraction turbines. 
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NEWS NOTES 


FINANCIAL, 

BOISE, IDAHO.—After considering the matter for two 
weéks, during which he has heard arguments of various kinds 
relating to the affairs of the Idaho-Oregon Light & Power 
Company, Judge Dietrich of the Federal Court has approved 
the sale made of the property of this company recently by 
Robert M. McCracken, master. Under the terms of the court’s 
order, the Electric Investment Company, which purchased the 
property, for $2,500,000, will be required to pay $200,000 in 
cash on or before March 24th. The $50,000 put up by the 
purchasers as security of good faith will also be applied on 
the account, The balance must be paid by May Ist, either in 
cash or in first and refunding bonds. In case the court is 
unable to decide as to the distribution of two hundred and 
twenty thousand dollars of receiver’s certificates authorized 
to complete the Ox Bow ‘power plant of the company, the 
purchasers will be required to pay five hundred thousand 
dollars in cash, issue bonds amounting to one million dollars 
and make arrangements for some reasonable payment of the 
remaining amount. Various branches of the litigation that 
has been pending in the Federal Court has not yet been dis- 
posed of, but it is expected that the transfer of the propeity 
will take place by May ist at the latest or earlier if the state 
of the court proceedings will permit. 

SALT LAKE CITY, UTAH.—One of the most important 
transactions of recent years in the electric service field of 
the inter-mountain west has been consummated by the direc- 
tors of the Utah Light & Traction Company, by which that 
company leases its entire electric power and light business in 
Salt Lake and Ogden, together with its gas business in Ogden, 
to the Utah Power & Light Company. The lease is for ninety- 
nine years and the Utah Power & Light Company took active 
charge of the business on February 19th. The Utah Light 
& Traction Company will continue to operate its electric trac- 
tion lines in Salt Lake and vicinity, the lease not affecting 
this part of the company’s business. C. W. Whitley, the new 
president of the Utah Light & Traction Company, and H. L. 
Beach, the new manager of the company, together with 
Joseph S. Wells, who is now secretary and treasurer of the 
company, have already assumed the duties of their respective 
offices. The Utah Power & Light Company was organized 2 
little more than two years ago, with general offices in Salt 
Lake. During the past two years the company has consoli- 
dated and unified some two score individual electric com- 
panies throughout southeastern Idaho, northern and central 
Utah, and western Colorado. In completing the unification 
of these companies into one system, scientific management 
and many economies have been introduced into the con- 
duct of the business of each property. Coincident with the 
consolidation of these individual companies, the Utah Power 
& Light Company during the past two years, has expended 
several million dollars in constructive new hydroelectric 
power stations along Bear Rver in Idaho, and has completed 
a 130,000 volt steel tower transmission line, running from 
these power houses 135 miles south into Utah, and terminat- 
ing at the new substation, six and one-half miles west of Salt 
Lake City, Several hundred thousand dollars have been spent 
by the company in improving and extending its service to 
many districts throughout southeastern Idaho, northern and 
central Utah and western Colorado, which heretofore have 
not been able to avail themselves of electric power. 


ILLUMINATION. 
SAN GABRIEL, CAL.—Bids are being taken for the con- 
struction of ornamental lighting posts on a portion of Mission 
Drive. 


COLFAX, WASH.—The council has granted a franchise 
to the Elberton Milling & Elevator to furnish power and light 
for 50 years. 

COLFAX, WASH.—The council has passed an ordinance 
granting a power and light franchise to the Elberton Milling 
& Power Company. 

SAN LUIS OBISPO, CAL.—The council has passed an 
ordinance granting a franchise for a term of -35 years to 
the Santa Maria Light & Power Company to furnish natural 
gas to this city. 

MELSTONE, MONT.—The council has been petitioned by 
J. C. Woodward of the Republic Coal Company for a fran- 
chise to furnish electric power and light. 

SANTA ANA, CAL.—Residents of El Modena have peti- 
tioned the board of supervisors to call an election for the 
purpose of forming a lighting district for El Modena so that 
street lights may be provided. 

IDAHO FALLS, IDAHO.—Property owners along Capital 
avenue from Broadway to G street have taken the matter 
up with Mayor Clark to have cluster light poles installed 
along both sides of that street. 

LOS ANGELES, CAL.—At a meeting of the board of su- 
pervisors application from H. K. Butterfield et al., asking 
for the ornamental lighting of Victoria Park, was referred 
to the public works committee. 

ALHAMBRA, CAL.—The board of trustees has awarded 
the contract for the improvement of a portion of El Molino 
street, between Main and Grand, including the installation of 
a lighting system, to James M. Montgomery. 

LOS ANGELES, CAL.—As the result of a recent election 
the township of Bell and part of the original Cuhahy ranch 
will be lighted with electricity, the installation of which 
will begin immediately by the Pacific Light & Power Company. 


SILVER CITY, N. M.—The matter of ornamental street 
lights on Bullard and Broadway has been taken up by the 
Chamber of Commerce. The cost of the new system will be 
about $3,000, and will probably be installed by the Silver 
City Power Company. 

CARPENTERIA, CAL.—Steps are to be taken immedi- 
ately to form a lighting district by property owners in the 
Linden avenue district. A committee, consisting of Floyd 
J. Hickey, James K, Catlin and H. D. Wilson has been ap- 
pointed to attend to the matter. 


VENTURA, CAL.—At the request of the secretary of the 
chamber of commerce, County Surveyor Petit has prepared 
plans for an ornamental lighting system for this city, and 
has submitted a report to the directors of that body. The 
matter is to be acted upon shortly. 


BILLINGS, MONT.—W: E. Snyder, J. M. Snyder and H. J. 
Rise have disposed of their stock in the Billings Gas Com- 
pany to parties represented by Attorney George Arnott Jr. 
giving control of the plant to those parties. The present 
management is to be retained for the present. 


PHOENIX, ARIZ.—The board of control has decided to 
install sixteen ornamental lighting standards, similar to those 
to be placed on Central avenue and West Washington streets, 
in the state house grounds. Standards will carry but one 
globe, but will be designed so that either three or five may 
be mounted. 

BILLINGS, MONT.—A deal has been closed whereby par- 
ties represented by Geo. Arnott Jr. became possessed of 
100,000 shares of the Billings Gas Company. The remainder 
of the stock belongs to H. J. Reis. Under the new manage- 
ment extensive improvements will be made, among them the 
erection of a new 150,000 ft. tank. 
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MOAB, UTAH.—The electric lighting system which has 
been under construction for the past several months is com- 
pleted and furnishing service to the city. About half of the 
houses are wired and using electricity for lighting. The 
city council are figuring with the company on a street light- 
ing system, 

PORTERVILLE, CAL.—Manager W. A. White of the Cen- 
tral Gas Company, appeared before the Business Men’s Asso- 
ciation and presented a proposal for use of gas for ornamental 
street lighting, the proposition for which is being considered 
by the business interests at this time. The system would 
include two lights in the middle of each block and two at 
each corner, 

ELLENSBURG, WASH.—J. D. Ross, superintendent of 
the Seattle municipal system, who has made an investigation 
of the Ellensburg lighting system, has reported urging the 
necessity of installing at once an auxiliary steam turbine with 
boilers, with a capacity of from 1000 to 1250 kilowatts. The 
council approved the report, and directed the engineer to 
make plans for the work, which it is estimated will cost 
$60,000. 

SACRAMENTO, CAL.—Complaints against rates or char- 
acter of service of local telephone and electric lighting and 
power companies are invited by the city commissioner to be 
presented in writing or in person at the public hearings rele- 
tive to rates charged by these companies. On Thursday, 
March 11, hearing will be held on telephone rates and serv- 
ice; on Tuesday, March 16, a hearing will be held on elec- 
trical rates and service. By resolution by Commissioner 
Bliss, the commissioners request that all persons having com- 
plaints of any nature on these subjects present them at the 
hearings in order that the commissioners may have all avail- 
able data on hand. 

SHERIDAN, WYO.—The lighting district. bill, drawn up 
at the instigation of the Sheridan Commercial Club, has been 
introduced in the state legislature. The bill was drawn largely 
by members of the legislative committee of the club, working 
with the legislators from here, and was introduced in the 
house by Representative Kendall. The bill provides for the 
creation of special lighting districts in cities whenever a 
majority of the property owners of a certain district declare 
themselves willing to stand the expense of installation of the 
special lighting fixtures. With the fixtures in, it develops 
upon the city as a whole to undertake the expense of lighting 
and maintaining the system. The bill as drawn applies only 
to business sections of cities. This measure, if passed, will, 
it is believed, overcome the obstacles which have stood in the 
way of ornamental street lighting in Sheridan, an improvement 
which has been before the public for several years. 


TRANSMISSION. 

FORT BENTON, MONT.—The Montana Power Company 
has purchased the controlling interest in the Fort Benton elec- 
tric lighting system. 

SAN FRANCISCO, CAL.—When the Mt. Whitney Power 
& Electric Company held its annual stockholders’ meeting the 
entire outgoing board of directors was re-elected, 

SAN FRANCISCO, CAL.—Proposals for underground elec- 
tric conduit and cable work, Benicia Arsenal, Benicia, Cal., 
are being taken. The plans call for two 300 volt power and 
light line. Bids will be opened April 3. 

ANACONDA, MONT.—The Sheills and Ironside Mining & 
Milling Company is electrifying its property on the south 
fork of Boulder Creek about 15 miles northeast of Butte in 
Jefferson county. A complete outfit of motors, generators, 
transformers and other necessary electrical equipment has 
arrived and is being installed on the property. The power 
will be furnished by the Montana Power Company, whose 
main transmission line crosses near the property. 

IDAHO FALLS, IDAHO.—N. M. Holm of Shelley and F. 
C. Bowman have been granted a certificate of public con- 
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venience by the public utilities commission granting them the 
right to operate a power plant at Ashton and to build power 
lines from the plant to the Mud Lake country and to Roberts. 
The power lines will be used to pump water through about 
20,000 acres of land which it is proposed to develop. The 
construction work on the power plant is about two-thirds 
completed. 

PORTERVILLE, CAL.—A report has reached here from 
Springville to the effect that the San Joaquin Light & Power 
Company, which recently completed a large electric power 
generating plant at The Forks above Springville, will soon 
commence the building of a canal from a point on the Camp 
Nelson branch of the Tule River nine miles above the power 
house, the purpose of the second canal being to furnish more 
water for the power house. It is said that the present 
water fall at the power house creates 3000 horsepower, where- 
as the equipment there is capable of generating much more. 
The canal, if it is built, will necessitate two miles of tunnel- 
ing, the longest tunnel to be 900 feet. 


TRANSPORTATION. 

SAN JOSE, CAL.—By a resolution adopted it is ordered 
that the board offer for sale a certain franchise for an electric 
railroad on Alum Rock. Bids will be opened April 5th. 

SEATTLE, WASH.—The Seattle, Renton & Southern 
Railway has requested the Board of Public Works for per- 
mission to extend its tracks on Fifth avenue South, and to 
construct a spur near Weller. 

SEATTLE, WASH.—The Board of Public Works has 
granted permission to the Puget Sound Traction, Light & 
Power Company to reconstruct and pave the tracks on Sixth 
avenue, from Pine to Westlake avenue, on Seventh avenue, 
from Pine to Olive street, and also on Olive street to the al- 
ley on Seventh avenue. 


TELEPHONE AND TELEGRAPH. 


SAN FRANCISCO, CAL.—A request for free telephones 
for the Municipal] Railway system has been denied by the su- 
pervisors’ telephone committee, which ruled that as the rail- 
way was making money it ought to pay for things it re- 
quired. 

GRESHAM, ORE—The merging of the Multnoman & 
Clackamas County Mutual Telephoneand Firwood-Dover 
Telephone Company will be considered at a meeting of the 
board of directors of the former company Friday night at 
the Gresham office. The Firwood-Dover Company made an 
offer to merge, which, if effected, will mean the laying of 
a trunk line to Sandy and the installation of a switchboard 
in Sandy. 

SAN FRANCISCO, CAL.—Federal Judge Van Fleet has 
directed the release of $500,000 impounded as excess rates in 
the suit of the Pacific Telephone & Telegraph Company 
against the City and County of San Francisco for an in- 
junction restraining the enforcement of the telephone ordi- 
nance for 1913-1914. To secure the return of the money to 
rate payers in the event of a victory for the municipality 
in the action an order was made for the company to fur- 
nish a bond of $500,000 and to pay interest on the amount 
at the rate of 7 per cent. 

SALEM, ORE.—March 4.—Complaining against the rates 
of the Malheur Home Telephone Company, Jacob Prinzing, H. 
C. Boyer and G. L. King have filed a complaint with the state 
railroad commission asking that an investigation be made. 
According to the complaint the Malheur Home Telephone 
Company bought the Ontario Independent Telephone Com- 
pany several years ago, and a consideration was that the 
rates of the patrons for the latter should not be increased. 
Allegations are made that, in addition to increasing the regu- 
lar local rates, a long distance charge has been imposed to 
Nyssa, Ore., and Fruitland, Idaho. 
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